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Fig. 1 Geological sketch map (a) and structure map (b) of Vietnam
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Table 1 Carbonate formation of Vietnam
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Banhat

1 HER 70~100

34 (Lai Chaw) {145 (Ha Giang)
Tule 55227145 (Yeén Bai)sz Fhb

ZEY/E2p7xs AL

2 Suoibe % % 150 M4 (Lai Chau) ATRIR — Yol K s
. N B — RO IR, BRI A
3 Muongtrai =E/R 200~500 11%45 (Son La) ARG 7_1}\ ik
K =
_ 1 000~ 345 (Lai Chau) | 111%/ 44 (Son La)
: =& =P S
4 DongGiao AR 2000 FIF-45 ( Hoa Binh) . #%/£4 ( Thanh Héa) CESSEe
5 Nam Tham =BAR 600 JAIY144 (Ha Giang) . -7~ (Cao Bang) ey &=
Yend 7544 ( Thanh Hoéa) . 344 (Lai Chau)
6 enduyet —“&F 100~150 11%45 (Son La) . Ji{T44 (Ha Giang) F IR B
Vienam ST
i=5F-44 (Cao Bang)
_ M[YT44 (Ha Giang) ., =°F-4 (Cao Bang)
KR —éﬁ ~ [ ~ N ~ . o [an)
7 Bac son a% %g - 110280 1144 (Lang Son) | 344 (Lai Chau) &2, BulkA ks
- X448 ( Nghé Ani) . ] *F-44 (Quang Binh)
g W H4E (Ha Tinh), | 4 Binh) s "
8 Bancai WHF  700~1300 b ) )P4 (Quang Bin TR B R
R4 ( Quang Tri)
9 Banpap LR 700~900 Y145 (Ha Giang) . =744 (Cao Bang) R A I A = BT
10 Banguon PR 320~600 344 (Lai Chau) YAy &
' N Y14 (Ha Giang) . 75F-44 (Cao Bang) N
11 Suoitra PHFR 400~600 Y644 (Tuyen Quang) . 11145 (Son La) AR B
e E HM 4 (Lai Chau) FEERFIALAR ., FIVLA (Ha
12 Bohieng “”“*/%z 200~500 Giang) MR ICH | AT BBk
- H A (Tuyen Quang) F1 3L %44 ( Nghé Ani)
W R —R7 e e ”
13 Paham Mﬁi i 100 3E 45 (Lai Chau) VY &1
R TYT44 (Ha Giang) . H 648 (Tuyen Quang) b
14 Sinhvinh = 100~500  KJ544 (Thai Nguyén), SL %445 ( Nghé Ani) & AR
- JIR4 ( Quang Tri)—Hy
e N N s . . B RE Y=Y Y S Y F ey i)
15 Langvac FER R 80 X445 ( Nghé Ani) | )34 ( Quang Trij) AL AS 77(; WA
Dienlu PN e e NN "
16 FERFE 600~750 754 (Cao Bang) . #1114 (Lang Son) AIRAE
Changpung
Modong Sonma e N, iy
17 £ FERFR 100~200 VY145 (Ha Giang) AR
Ha Giang
18  Sapa,Deosen CIES:Y 200~300 Z1578 (Lao Cai) JLFHBAIBEM 4 (Lai Chau) HZ=BURE
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Fig. 2 Karst areas in strata of Vietnam
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300° Wi 2417, R 4l 2 2 2 K2 30°Mmi A, H 2
T B KR AT )2 R S B, A KA )2
SR ZU % AR, FL A S 2 D) R AR A A

IR, R EFEIL T4 (Bac Kan) #1JZ A% %5 B g g
K 2~2.5 km-km”, X BB T 1% 4 A HEK RO#E, (2
T A EER R B A AR SR T, K
V. AR ARl A b R A AR T R R R P S R
i

23 § &

R AL A2 LARE, T8 T Al 2 KU, 4
] 3 Bl PN 23 SR, R e, AR SF 10 22~27 °C,
ARSI N 1 500~2 400 mm, 4F 3410 JF 82%~
859%™, M THEEE K, iR A e 225, db
5 Ay ) AT 2 KU, DU 2R 4 B AR B AR R
23~25 °C Z[al; w4 b #o S, i BRI 2,
FEAEM 3 A3 9 AR 2, 10 H ERER 4 HRE
7 ORI 26.5 (56 2), IRIE £ W B S A%,
TN AT A T, i T A A E A

*k2 BEFEARREFHEREEE
(2009—2019 £)"™.
Table 2 Annual average rainfall (mm/a) and average moisture
(%) in karst areas of Vietnam (2009—2019)

=2 HIX PEFE/mm-a’ {BE/%
1 345 (Lai Chau) 2 408.37 81.91
2 1IIF 44 (Son La) 1359.35 79.09
3 H )64 (Tuyen Quang) 1653.85 80.99
4 i A (Ha Noi) 1 641.75 76.91
5 F £ (Bai Chay) 2090.96 82.37
6 M &4 (Nam Dinh) 1679.01 82.74
7 2245 ( Nghé Anj) 2120.94 82.38
8 J"i54 ( Quang Trj) 3014.76 86.48
9 Da Nang 2425.03 80.55
10 J"" P4 (Quang Binh) 2250.00 84.00

24 H£¥ER

U B AT A R A IR AE R RS, Xk
X IR 2905 P TR ITE 55, B T F 8 A
Y, G B T s A AR . A XA Y 2 Rk
WA FE, RAME 71T, 86 H. 224 %}, 908 J& Ml
2000 PRI REY . ShIREIRIRE 2 AR AL, A0d i A:
S, W2 BRSNS 1R I —
2% ( Phong Nha-Ke Bang) . Ba Be [ /3 [l #1 T Ji
TN B8 S I X DL 3 i A W) 2 R A
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* 3 & —%% ( Phong Nha-Ke Bang )

BRBFX &R
Table 3 List of flora at Phong Nha-Ke Bang Natural Heritage

TaxonZ32& Family#®} Genus/@ Speciesffr
Psilotophyta 1 1 1
Lycopodiophyta 2 4 16
Equisetophyta 1 1 2
Polypodiophyta 23 73 176
Pinophyta 6 10 19
Magnoliophyta 160 817 2437
— Magnoliopsida 131 638 1909
— Liliopsida 29 179 528
Total 3 & 193 906 2 651

* 4 EfE-5E8 ( Phong Nha-Ke Bang )
BB X EE"
Table 4 List of fauna at Phong Nha-Ke Bang Natural Heritage

4325 Taxon HOrders Families®l  Speciesfl
IFLsh Mammal 11 32 154
5% Bird 18 57 338
J€155h%) Reptile 2 17 100
PINish ¥ Amphibian 2 08 51
¢ Fish 10 38 215
& Total 43 152 858

TH S A= W BB PR A X e i) W Ay — e % Tl A A T
EAE TABEARK, AR, SR, A
HR K AT IBIAFIA TR RAT 2 6 FE SRS, M
MAEMZ R E X — (R 3, 4).

3 MEEBESHEIE

8 2 7 40 A TR 60 000 km?, 7 [ - i 1
(1) 20%, 43 i fE 3K M 4 (Lai Chau) . 757 (Lao Cai) |
TYLAE (Ha Giang) . 5°F-4 (Cao Bang) . 1% 44 (Son
La) . fiI°F-48 ( Hoa Binh) . J7°F-44 (Quang Binh) % 30
A, ARl PEAG . HERRT R e R A A X
TR VR, SR S R X, A
O3 B A KA, T IR T S R o IR X
JE R ZE RS Kampot-Kampong Trach 5 Hi 55 it 4E
T, S X R T SR AN | RS T S
L AR ML KRB LE R ASE, m MWL A K2 —
TR,

3.1 FILAEREX

FRALE T X B A 7 5744 (Cao Bang) . ¥
7144 (Ha Giang) . H /44 (Tuyen Quang) Fl K i 44
(Théi Nguyén), 437 AU L 18 000 km’, J& 1 [F 7
J7 v A A, R VR o [ 2 Ve R TR AR B
KB BAI AR, W AEERD | BRIIRIE . A A
i, HEEIRSE L RITE KA AR R, A
FEEEEEAERMZ T, DREER, RER. AK
RSB RRNEHERE R HLIZE A VY RS AR
5, RN FER FR Bac Ha £1 KA )&, 7 % Ba Be
1 Pu Ta Ca £ JK A5 5 I, f1 7k % — —.7% % Dong Van
A KA. Dong Van A = i LA 1.000~1 200 m
JEE () Al B FIRARE () S s LU W 55 e 25 28 A i
FRR, T 2010 AFEPAE M HEFE BT B o %R IX 8
KRBT 1261 ANKRIEKIN, FIEEHN 1.4 4 km ™,
X LB YK K IR K B AEIRER 300~600 m Ab, H & FH 2T
HOU T R EEREZ —,

32 HAIARBEX

POAL A X B DVL8E A 0 A, S A FE €
M4 (Lai Chau) . LI 445 (Son La) . FI°F-45 ( Hoa Binh)
F54k 48 ( Thanh Héa) %5 X, SAVE FE A B I
RE=F2MH)Z T, F#) )& =S Dong Giao 41K
RUATR 2+ M2, Ve B ™, % I 2 T %
DAL g v fh i) NW-SE (] 8 R A IR A R 4, K
24 400 km, V-2 95 B 10~40 km, JZ 1 000~2 000 m, M
3 M 45 (Lai Chau) — H 4E i 3| 7E 1.4 ( Thanh Hoa)
(Ha Trung) A ¥ 2 410, P AL A 1 X b 36 5 T 1
FHECHL T 3 20, & B A i e R ORI 5 %5 35 )R (Moc
Chau, Son La) )., WM | WEM . & AR  JKE ZE b | TR
TR, NPT EI AR g, A T M S 8 A
o I — b — P B AR A AT SEM R B ILD A
—itr DA B T, A B 1L R FE LR 800~900 my
L % 8 Z P48 — s W) LA AT | o 325 P48 A
7 B ) DA ORI AR TR 32, A B L 0
FETE 100~200 m. “T°F-44 1Y Than Hoa M X 31l # FK
oM S AN (O s S 2 N TP e B b it
T, AP A HE 15 WM V5 b SR R HH K TR S o

3.3 TEBHBEKX

A T B A A X, T T
T A 2 v [ 35, e v T T PR TR e T A 1 S
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i, EVA AT T AR ZY 2 400 km?, (542 5 AR 90%,
R M 3000 A KA B0, 138 ANHEW; A
BRBEUE-BR AKRZ—_BR. PRARKE
o, AR AR EE T 1000 m; & T WA | B AR D
i BT X R GRS, A 1L T T 1,
LS 404K 150 m, fefmr 320 m, B PG AL 2 AR I8
BT RIS o 3 U A S A A0 R o b TR K I U B,
Je K UK B BIE . T RS ALF T 7 2 15 #HA
e 1) B B A b L, R0 3 A2 B 5 30
2 & AR A%, 34 NW-SE. NE-SW (1) 7 2 4H 4,
XTI AR HE T A A H 2 T B R R R
H, K ) T AR I A BE I Ll AR T AR
BB, 32 4 3 BORE A 52 ), V71 T, 1 04 IR
B AR I, Je BB 2 K 10 R, S8 KA
WA A 4, A 1L DA AR AR BE N, A LU DR R 1y 1M1
R BR TR 7
34 HEEBERX

R 9 L L KT 2 4 A1 2k O Y 5 A
X b S0 2 A A AE S48 ( Nghé Ani) | ] 48
(Ha Tinh) . J"*F-48 (Quang Binh) flJ™ i 44 ( Quéng
Tri), I HAEf 2= E R A . A3 o A T BURB
7 000 km’, 5 # 4t I (khamouane ) ‘A A AL . &
PR M B AR (S DR AR, A KA L e R R AE
1 500~200 m Z [H], Fifi %5 ML ] R A4 b 5 528 7 P A1 o
AR EEEEARMR-—ERR ARF—_
B R A PICE T, PR ER 5 27 R Tk 1100 m,
FHEVNA B KA A E, MK X R R F T EK
86 km [ 7K -2 A IR 7 ORI T YAl S0, Pl ds T
E R B i) F¢ 1 1l 7 Phong Nha,  H T H 0 45 11 3 it
A= M8, 165 — 85 (Phong Nha-Ke Bang) 77 %5
XTE 2003 4FE#BK A F 0P SCH 2 AR H R 35
R

ria

4 & g%

i

TR ARG A X 2 RE, Rl 73
44 (Lai Chau) . I1# 45 (Son La) . =°F-4 (Cao Bang) .
]~ -4 (Quang Binh) 55 3 X, H 5 1 16 T — 52 4%
(Phong Nha-Ke Bang) 7545 X, 7K 7O R &, #%
PR W 7CE B o W 7GE 0] 32 W2 s i, 5
7CHY % NNW — SSE [l & &™),

7T IR RN RS 2 e e, B R Tl o
FEAIRAE T 8018 1 Kk e b B, EE R MIEE L =2
PRINAINE. . oA B 25 ST 702 8 5 e B 5 F
JEAIR M, F GE IR 7RI 46 T 1990 4F, H g
] 58 g T 7 A VR TR, IS T i SR R T
TR B 1Y) I 3 (www . vietnamcaves.org) , 12 ] 3l
% T 1999—2010 4F DIk MR i 7 R o ik
1k 2010 4F, B Eg O AR B A9 /K BERE A 3 km A
27 (3% 5), T H s FE I 300 m 9 11 25 (3R 6);
E 1% B 5% K A3 73E Phong Nha i 78R 4, B K
i 60 km, 7 18 £ K ¥ 7 & Hang Son Dong, i
7K 7 km, 58K T 200 m, T 150 m, fi kAR =
155 250 m; i R A9 7 Cong Nuoc, Hb ] ] T 3 B
FEES 600 m™,

®5 WECSMKERT 4 km AENR

Table 5 The longest cave of Vietnam

75 EAEY (A= KHEE/m
1 Hang Khe Rhy Quang Binh 18 902
2 Hang Vom Quang Binh 15 760
3 Hang Co Ban Son La 8 500
4 Hang Phong Nha Quang Binh 8329
5 Hang Son Doong Quang Binh 7678
6 Nguon Ban San Lang Son 5416
7 Ngoum Sap Cao Bang 5379
8 Hang Toi Quang Binh 5258
9 Khpang Cave Hoa Binh 5000
10 Hang Cha Lo Quang Binh 4483

Ban Chang-Rang Kieo-B
an Lhang-ang hieo-batl Cao Bang Province 4 100
Ngam System

Phong Nha Ji7C & 4t: Phong Nha {li /¢ R G/ T
W ] - 44 (Quang Binh) 9 1§ 48 - 5 £ ( Phong Nha-
Ke Bang) {5 [ 8835t 7= Hb . B K 60 km, H 20 />
FCH (R 7)), JE A b A Ay TArl A e K Y
MR R Ge, FEik 5L, M ZR T i od v KR % AL T,
TV 52 2% 1) 1l 1 T I 4% o 4 5312 Hang En i, A7 3
WAL T 5 AR BT 1%, 5 R A, R s
U AHLT, it £ Hang Son Doong, Hang Thung,
Phong Nha %5 i 70, % 28 A FA . Hang Khe
Rhy il /& Phong Nha il 7T 5 45 i £ 09 H T~ 10 3R /¢,
18 902 m, I B A Z Akl A 1, #3RIE
W2 SF A ) 7R R, I 2R B Hang Khe Ry 0] i o
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k6 HERFREN
Table 6 The deepest cave of Vietnam

FF5 HEAEAA 7 (hACS e HIRE /m
1 Cong Nuoc Lai Chau —600
2 Basta Noodles Ha Giang —528
3 Hang Son Doong Quang Binh —449
4 Ta Chinh Lai Chau —402
5 Hang Ong Quang Binh —368
6 Hang Lau Quang Binh —354
7 Xa Lung 2 Ha Giang —340
8 Hang Vuc Tang Quang Binh -325
9 Meo Vong 1 Ha Giang -306
10 Yen Chow Do Lai Chau —-301
11 Mu Cai Shaft Cao Bang =300
% 7 Phong Nha jE7% &4
Table 7 Cave system of Phong Nha
75 A7 K fr'E K& /m
1 Hang Phong Nha cave Son Trach 8329
2 Hang Toi cave Son Trach 5258
3 Hang E cave cave Thuong Trach 845
4 Hang Cha An cave Thuong Trach 667
5 Hang Thung cave Thuong Trach 3351
6 Hang En cave Thuong Trach 2490
7 Hang Khe tien cave Thuong Trach 520
8 Hang Khe Ry cave Thuong Trach 18 902
9 Hang Khe Thi cave Thuong Trach 35
10 Dry Phong Nha cave Thuong Trach 981
11 Hang Lanh cave Thuong Trach 3753
12 Hang Doi cave Thuong Trach 539
13 Hang Nuoc Nut cave Thuong Trach 2205
14 Hang So Doi cave Thuong Trach 1124
15 Hang Ca cave Thuong Trach 361
16 Hang Cay Nghien cave ~ Thuong Trach 162
17 Hang Lau cave Thuong Trach 481
18 Hang Moi cave Thuong Trach 408.2
19 Hang Va Thuong Trach 1 686
20 Hang Son Soong Thuong Trach 7 680

Hang Son Doong J& Phong Nha il 7 £ 4t 14 — 3 47,
SRS TR G T R R 1 TR —, i R
7.68 km, ¥R 449 m, &K F 200 m, i E P35 150 m,
B KA 2 5 250 m, Jd N B FL AT R 35 70 m. Hang
Son Doong {li jZ HH T 5 1 V& /Kl 5 | & 35 B T8 L , T
JCHT N-S W2 07 10 A Jig o 1l 7 2 /b R i v 7K i)
BRBAIE BB T, 15 RT AR, % 163 m, kA

500 km

an 2

B 3 Hang Son Doong jE7™
Fig. 3 Side view of Hang Son Doong cave

DX 88 55 1) AR R 5 2 5 KT IR 9L 110 m (19, {17
B L R 2 S A A R (L 3) ™ TR B R I Y
Ao PR A, B SR AL ) bR HERR T 24 100 m )&
(U, DRI B A 7 ™

Cong Nuoc: Conh Nuoc i 7C {7 T % 55 3 44
(Lai Chau)3H %< X (Tam Duong) , 2 rd Fe I8 7,
& BT AR BRI 7, 2001 4F, H EGA) B R B e
M) 7 RIS ZEIR A PR A R o TR 7w T 2 ELR S 600 m,
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100 m

200 m

300 m

400 m

500 m

4 Cong Nuoc jE7e™”
Fig. 4 Side view of Cong Nuoc cave
K 1882 m, {i P R i ELHEEVE 22 220 mo {JXA TR
T 20 m 5, 20 m 75, FEEA Kt Aden k(18 4)

5 ERAXAHE

51 HBERKEIR

R A AR K IR, AR TR T

IR VR L 630 {2 m® ™, FH 5 A AR AR AL

YRS T = FA N 2030 = A o A KRR Tk
el A F BRI, R BRI N, BT R
TG, M K E R e A KOK IR . R
IR ARV X 37 M R s . MR AR AE A S PR 2R
Wi, 25 bR K o A A% SR AN 3550, B R B )
WFHMARGH 6 A, ARFE——BR, REREFE
BB TR B K2, RIE 40~50 m A AV K i 5, 1R

IR B ARGy, R E R AR IR K, A R
TEBRARKT Y T 1000 mg LY,

T IR A XA B R R ARk —
TR, PRERP, WFHRERT 7L-s", 1 FKH
WKANG, B F K AR, X AE T KRS
B, ARTES A 6 D&, B HRKIFREN
1000 m* ',

P AL ER A X, e K EE W AR
Donggiao 8 KA KA ZH, %X kK B Z 075K
VR RN A5 SR, MR K e TR 2R 8 s B, I AR
L5 AR ANA TR 2 A0 S K2, TS I SR IE 2K
2R M 3%, X B TR R AN 4A R, I TR K T
1050 L-s'™,

5.2 JRiFHRIR

b J5T 2 Tl 5 X i i R A S b X 8 U B S5 R
AR 2 18] ST A A e R M o A RS 7E b 5T el
FHE 1B R L 5 BB LR 4 R Oy T BROAS T A R
DA Vs 300 35 R A 5 T3t e b 3 Ak, A e R
ONBE 2 Ak, SR AN 3 Ak

T £ (Ha Long Bay) 5 [ SR 15t 7= X, i T4
B AR AU R, AR LI =AU LLAR, Bt 3 000
AT IR 3 W5 2, A I W5 B MY o T L 7 I TR
DAIBERR W A5 TR SR S5 AR, U D ARARY 1 55,
2000 FFEPEHIATH T H AR, 2004 4F, %R IR
BN R T B A M R X, 2011 AR PR A
Frokagkamw z—>,

K2 4 MEREO TR AU T 48, i AR (8] iy R
=45 -200 K XA, S0k 5 A AR L8 At
Moo TR A R A IR R LXK, DI A b
UM R, JB7R T 70 f) 3 1 AT X UG M s UL
AL AR B

W 187 - 5 A5 R RN R AN )44, 2000 4R 7 A
FE] 5% ML el , 2003 4, DALY 1) 575 1 3 R AE 1 91
B A SR8 74 575 2015 48, 1R Kbl M A 25 B 4l
PO J ik A rp ) A 25 AR A B, R AR 2 R
P4 5 2 Y H AR B b, 2 kA e At
B M R 3 7, R T AR R A A T SR 3 e b, Sy LA
B R A LK, &7 M 300 AN AR 7 i Ak
86.84 km(2005 4F), K4 7GR, K EHE
TR LT, H LT T 2 O AR O 1K
HSE BT 400 Ma 4EP7
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# FL(Dong Van) W% i 4 /5 Jit i 5l 5T 2 el
2010 4F B TH 5 b BT 20 Bl 2 B R AR — > T 5
O Bl A7 F AR AL B 1L X ATV, R 2 356 km?, 2%
bel N 60% TR W U b 3, A 75 U DA L L TR K
VI AR A AR T L YRR L R S S L
W ST R S S5 el A B 1 B A L A 1 B
HE 2020 4F, W Sk 80 1A, A B T Y MR el
F14) e o 2 S

51 ~F- Ll 7K i 5 b 57 28 Bl ( Non nuoc Cao Bang
UGGP) , LA A1 2 4 | S0 56 3 5T 22 A PR 5
2018 AFEPE A T 5 b 5 20 Bl 2 B e 2R R T B
ONEE, AL T B AR ER A, AR S E TS
ZEFEE, T AV O K ) i [ R A — TR R R AT (B
2918 A0) . ARt Cao Bang-Tien Yen W44y
B AR P PR R 43, 230 A A AR AL, R IR
Helh | WA WEMCA TS, AT R SE . MU AR
WSSO, 7R T 58 B T By s M s i Ak ok 78 P9 h
BUBUA . TR e A S,

EL DL E KA, 1992 4F 4 2 o4 [ 5K 24 el (Ba Be
National Park), £ Tt 144 (Bac Kan) Zx L3 ) Ba
Be ‘Ain i, SRR A\ KER AN, K& A HRF
T M 300, s Bt A A (B] A AH ELAVE T, R
15t 7= s el 4140 (ASEAN Heritage Parks Organization)
E N A ) R G AR X 22—,

T B E SO T, AT B b B IR B T Ak T X (Cat
Hai), b3 5N e iS4, A WAL | 1M 1
AL, 1986 47 Bl a7 [ A e, 2 B R R r 1 5 —
5 P, 2004 AEPEIK A F 2R SCH UM E Al
AP IX . Cat Ba E A4 6 Fhliu Al (1) $4y
AR B AZS RGN,

53 #H=RIR

R A X IR R A K R
TR, B B \K VA E, Kl T
ALY 4 Me-a ', KF4: 1055 i A 52 3 s
MRE A K, e BARERYER 2 T P4 1Y Phat
Diem #H KRR A KA M KA #E. BRT A
W, A E e RS U 2.
Bb . SRR AL FIR LN R, ARR— S
FARAEDEBUOURBSE L0 0 BiiR 55
W77, DURALER 07 T8 S A A AR DA O,
FE TR A B E L1, BiEEIK 1000 Mt, 540 =

-4 (Cao Bang) 1) Bo Phun 4% +8" K, i 10 Mt, i
i 50%; % 0" £ % 7= F 85 i% 111 (Hoang Lien Son) 11
ik, B IR A B 7~8 Mty B R ER R 32 Tl 4
(Lang Son) . {1644 (Thanh Héa)"™, % R A KA
2 & B FUTAR B AR 47, 353% 11144 (Hoang Lien
Son) KB Zk W™ Qui Xa k™, B A & 118 Mt 7
54%~60%, TE WL TR 4 A0 A W v s e
A KA PR FEALT &AW Toc Tac, Ban
Khuong M1 IX . ULk, Mrg A AR 32 T AL
BB A T A A S AV R o rh, X S XA BT
GEUR RRE 2T Rk R A R

6 & it

MR A AT R A, BRI A BRI 1, A
AR R LR 45 A

(1) B g o P8 8 A 52 80 M U2 5 1k A i 32 B
0 S P o DR T 2 A A 2 A
KRB, NHRARZ—_BRMN=8RMNEE. 4if
KEWZ, & aG R EMN EE R T MR s
¥ X A5 R 7 e v DAL, [ TRl i X, H
AR IARE AR . I 2 W B RS R 2
FEPERE R, 2 — P 1A R

(2) T 1) 2 18 DX T2 2057 D DU R X ek ARt
HEXAE N P E R DT AR, S a AR A E
FRARL A RS T 7 b o U DX b 3 DA PG I 1) AR g 2
HE DA e L B e T e e P R I A AR A TR
JeiE A X, AR b [ R 7 I ARRL S T A AE A, DL
KRS B, WO N “Te EREAR” 5 AR Ll ik
T DX LMY PR £ e v JEURTE R )T 7R Sl
Lips

(3) B A A R BEIR . A7 BT IR S UL B IR Y
T AE o AR E OB AR B R AT Y
EEHIACORE . SR, AR ARZ, TEHAE R,
PR e B R g o AER 77 B IR IT A 7 T, 8 Ak
TR MK, e Bk N\ ROK A= 22—
BEAb, R - 7 DX R 2 3 e Jie 5 AR 2 AR A 5 THT
0 I R, ST T LA T S B AR DA
Il S R AR AP X AR N B — R B R DX

S Sk
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Overview on karst geology of Vietnam

WEI Yanlan'?, LI Wenli"?, HUANG Chenhui'?, ZHOU Lixin'?, YANG Xiangpeng'”
(1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/International Research Center on Karst under the Auspices of
UNESCO, Guilin, Guangxi 541004, China; 2. Pingguo Guangxi, Karst Ecosystem, National Observation and
Research Station, Pingguo, Guangxi, 531406, China )

Abstract Karst is widely distributed in Vietnam, covering almost 60,000 km’, approximately 20% of the total area of
Vietnam. Most karst rocks crop out in North and Central Vietnam. Karst developed with peak-clusters, peak-forests,
caves, etc. is sparsely distributed in the south of Vietnam. Based on previous research, the geological map of karst
distribution in Vietnam was drawn up, combined with remote sensing image, geological map, and cave atlas. In terms
of geological structure, lithology combination, hydroclimate in Vietnam, conditions of karstification in this country
were analyzed. From the perspective of regional geology, the characteristics of karst geology and geomorphology,
karst distribution and the present situation of karst resources in Vietnam were investigated.

Karst in Vietnam is distributed in the tropical karst belt, with similar origins of karst in South China. The
distribution law of karst in Vietnam is mainly controlled by stratigraphic lithology and tectonic movement. Karst is
developed in all the pre-Cambrian and Holocene strata and the pure limestone strata of Carboniferous, Permian and
Triassic with a thickness of 1,000-2,000 m are the main beds of karst development. The warm and rainy climate and
rich biological diversity accelerate karstification.

There are four major karst zones in Vietnam, including peak-clusters and peak-forests in the northeast, peak-
forests in Ha Long Bay and karst mountain along Truong Son Ra karst in the northwest. The karst area in northeast is
an extension of the karst from South China, with the development of alpine karst landforms, peak-forests, peak-
clusters, large drainage gullies and sinkholes. Sinkholes are extremely developed, with an average 1.4 sinkholes per
square kilometer. The karst landforms vary from plateaus to depressions and hills and finally to plains from northwest
to southeast, showing a complete evolution of tropical karst geomorphology. There are karst landforms such as large
and deep poljes, deep gullies and caves. The vertical distance of Conh Nuoc cave, the deepest cave, is 600 m. The peak-
forest along Ha Long Bay is an extension of the peak-forest of South China. In the central part, karst is distributed
along the Truong Son Ra. Phong Nha Cave currently known as the longest cave in Vietnam is located in the famous
karst area of Phong Nha-Ke Bang. The Phong Nha cave system is composed of 20 caves, more than 60 km in length,
where is located the longest river cave and the cave with the largest passage in the world.

Vietnam is rich in karst water, karst mineral and karst landscape resources. At present, karst water has become the
main water source for industry, agriculture and life in Vietnam, but water supply is in serious shortage, especially in
the dry season. Vietnam is at an advanced level in the exploitation of karst mineral resources and is currently the eighth
largest cement producer in the world. Remarkable achievements have been made in balancing regional economic
development and ecological protection, and a series of world geological heritage reserves and national ecological

reserves have been established in karst areas.

Key words Vietnam, karst geology, karst landscape, karst resources
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